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wiiitl storm passed over Madison and tliie place on the 19th. 
The hail-stones were as large iis hen’s eggs, and were clestruc- 
tive to corn and other crops. 

Sharpsburg, Allegliaiiy county, Pennsylvania : on the 28~1, 
at 7.30 p. ni., an uiiusually heavy hail storm occurred at De 
Haven Station, on the Pittsburg and Western RaiIrontl. 

Orilfton, Walsli county, Dakota : on the afternoon of the 
34th ;I disastrous tliuntler :ind hail storin passed over this vi- 
cinity. The storni trarelletl eastward, and from Saint Thomas 
across the Red River into AIiunesota, it passed over ail area 
five miles in width and thirty i n  length. Within this space 
hail-stones fell :LS large as hen’s eggs mid were uuusually de- 
structive. The wheat crop on 250,000 acres is reported to have 
beeu entirely destroyed, leaving m:iny farmers destitute. Sov- 
era1 persons were severely injured. 

Saint Vincent, Mii~nesota: :I very heavy thunder-storm, 
accompanied by rain and hail, oecnrretl liere on t t e  :bfternoon 
of the 24th j serious injury w:is sustained by nll kinds of vege- 
tation. 

Wilrren, Marshall county, Minnesota : this county was  
visited by a destructive hail-storm ou the night of the 2625th. 
The storm commenced at t h e  town of Argyle, and passed over 
the towns of Middle River, Alma, Toldol, and Comstock. Eail 
as large as hen’s eggs fell for about twenty minutes, deetroy- 
ing grain and breaking windows. It is reported that 25,000 
acres of grain mere dostroyed in the vicinity of Mayville. 

Sharon, Mercer county, Pcnnsy1rani:t : 011 the afternoon of 
the 29th a tlestructire hail Rtorm occurred in this county. 
Corn and otlier crops were i n  nisny places completely ruined. 

Williamsport, Lycorniug couii ty, Pennsylvania : on the after- 
noon of the 29th ;I hail storm of great severity visited tho west- 
ern part of this county. Hail fell in great qiiaiitities, and 
inany of the stones were as large as heu’s eggs. 

Hail w;t8 also reported to liave fallen in  the various states 
and territories on the following dates : 

Arkamas.-Little Rock, 10th. 
Colorado.-Pike’s Peak, 2d, 17th, 19th; Montrose, 12th. 
Connectimct.-NTew Haven, 18th j Southington, 29th. 
Dakntk-Webster, 2d j Bismarck, Fort Totten, and Port 

Illinois.-Pekin, 9th ; Windsor, 9th, 14th j Chicago, 13th. 
India~~a.-Logansport, 12th j Lafayette, 12th, 13th. 
Iowa.-Keokuk, 9th ; WeRt Uuion, 12th. 
Kumas.-Salina, 7th; Allison, 18th. 
Kentucky.-Louisville and Fraukfort, 14th. 
Maine.-Portland, 19th. 
blassachuclet~.-Heath,26th, 27th ; Edgartown and Princeton, 

Michigan.-Detroit a n d  Grand Haven, 13th. 
Mis~ouri.-Ceutral College, 13th. 
Montana.-Fort Assiuaboiue aud Helena, 4th. 
Nebrmka.-Valentine, 27th ; Hay Springs, 30th. 
Nevada.-Carson City, 16t11, 19th. 
New Jer8ey.-ReadhgtOn, 18th j Sandy Hook, 30th. 
New York.-,Pen11 Yan, 17th; White Plains and Factoryville, 

18th j Ithaca and Menand’s Station, 29th. 
Ohio.-North Lowisburg 7th ; Cincinnati, Yellow Spriugs, 

and Tiffin, 14th ; Cleveland, 13t11, 14th, 29th ; Columbus and 
Garretsville, 17th j Hiram, 17t11, 26th. 

Oregon.-Roseburg, 19th. 
PennayZvania.-Pittsburg, 17th j Wellsborough and E&,- 

brook, 17th, 26th. - 
South Carolina.-Ststeburg, 12th, 14th ; Spartauburg, 14th. 
I’enneesee.-Nashville, 10th ; Knoxville, loth, 14th ; AustiIi, 

13th. 
Ulah.--Frisco, 19th. 
Vermont.-Strafford. 18th. 

Yaks,  3d; Fort Meade, 6th. 

30th. 

Virginia.-University of Virginia, 8t,h, 23d; Dale Enter- 
prise, 14th. 25th ; Wytheville, Sth, 14th ; Chincoteague, 23d; 
Va.riet!: Mills, 27th. 

west Vir(lil~ia.-Clarksbnrg, 13th. 
Wib.conein.-Madison, loth, 11th , 19 th. 

SLEET. 

dates: 4th to 7th, 12th, 16th, 20tl1, 21st, 32d, 25tl1, 27th, 3 l ~ t ;  

R A I N  FROM A CLOIJDLESS SKY. 

Sleet occurred at Pike’s Peak, Colordo, on the followir1g 

;it Mount Washington, New Hampshire, 011 the 231. 

The observor at Louisville, Kentucky, states tliat “ou the 
27tll, ;it 12.30 a. in., the unusual phenomenon of rain from ;I 
cloudless sky was observed; light rain fell for ten  minutes.'^ 

TEMPERATURE OF WATER. 
Tlie following table shows the highest aut1 lowest tempera- 

tures of water observed at t l iu  several stations; the montl1ly 
ranges of water temperature; tho average depth at which the 
observations were made j and the mean temperature of t he  
air : 

Temperature of water for  July, 1886. - ~- -- . -_ - - ._ 

s Il l  tion. 

- -_ . - . .- _ _  .......... - . .  -- . .  

I)ufhlo, h’uw York ........................................... 
Cadnr Koye, E’lorldn ........... 

Clovelmd. 01110 ............................ 
Detrolt, hiiciliKaIl ........................ 
Dulutlt, n1innenota ............ 
hutport ,  Mnlne ................ 
Escaaabn, nlichlgnn ......................................... 
Gnlvuston, Toxna .............................................. 
3rnnd ltnven, nliclilgun ............ 

Observlrtions touiiiornrlly suspended. 
WINDS. 

The most frequent directious of the wind during July, 1886, 
are shown oil chart ii by tho arrow8 flying with the wind; they 
are ala0 given in the table of miscellaneous meteorological 
data. In tho Gulf Stabs and Florida the prevailing direc. 
tiou of the wind is from the south; in the south Atlantic 
states from t,he southwest. I n  all otlier districh it is v:iriable. 

* 

HIGH WINDS. 
[In iiriles per hour.] 

Wind-velocities of fifty or more miles por hour were recorded 
during the month, aa follows: 

Mount Washington, New Hampshire, 70, w., Gth; 82, w., 7th; 
64, nw., 8th j 59, nw., 10th ; 66, w., 11th ; 70, w. 12th j 55, se., 
14th; 66, se., 16th; 84, sw., 16th; 69, w., 19th; 50, w., 20th; 
69, nw.,  22d; 68, nw., 2Yd ; 65, nw., 24th j 60, nw., 27th ; 60, 
w., 29th; 62, w., 30th. 

Pike’s Peak, Colorado, 61, w., 1st. 
Naehville, Tennessee, 75, nw., 10th. 
Key West, Florida, 62, sw., 18th. 
Fort Elliott, Texas, 64, uw., 19th. 
Fort Assiuaboiue, Montana, 59, w., 26th. 
Sandy Hook, Now Jersey, 72, nw., 30th. 
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LOCAL STORMS AND TORNADOES. 
Cliart number vii gives isobiirs, isotherms, and wiud-direc- 

fions for 10 p. in., July 13, 1S86. This chart is given i n  order 
t o  show tlie nbore elenieuk a few lioiirs before the occurrence 
of a tornado at B:truosville, Oliio, :iiid destructive storms ;it 
Newark, Shelby, Steubenville, New Alexandria, Miiigo Jiinc- 
tioil, Smitl1fielt1, aut1 Wooster, Ohio ; Morcer, Millbroolr, Corry, 
ant1 Carlton, Peniisylvani:i j CIi;Lutia1iq1iia Lake mid Itiindolpli, 
New Yorlr, besides licavy tliunder and 1i:iil storins tliroiigli 
Ohio, westeni I'cniisylvani:i, and New York. The severest 
p t r t  of this storin :wtion passed Ciiicinnati, Ohio, a t  1.10 a. in. ; 
Columbus, Oliio, a t  2.20 :a. m.; and Pittsbnrg, Peiiiisyl vania, 
at 4.15 a. in. Tlio low area ;wcomp:an,yiug Iiad ;I volocity of 
about thirty-two miles per Iiour. These storms wero some 
twelve hours earlier tlian tlie destructive storms in Virgiuia, 
for which cliart viii I i a  been propared. 

Fort Yates, Dnkot:L : between 6.40 :urd 8.30 p. in. of the 3d 
a heavy tliuuc1er-storm, riccompanied by destructivo hail and 
high wind, passed over this place. Tlie hail-stones were very 
irregular in shape and varied in  size from ;I pea to a walnut; 
t hey  fell to a uniform cleptli of one inch, and with groat force, 
making iiide~iti~tious iu boards, fences, and buildings, :uid 
breaking over a thousand paiies of glass. Vegetables in tlio 
post aud Iiidian ageiicy gtlrtlens were completely dostroyetl, 
as well as considerable wlioat iu tlio surrouiiding country. 
Duriug tho storm the wind attained :a maximum reloci ty of 
fifty milos per Iiour, blom~ug down trees, fences, and chim- 
nep. Tlie rJnfhl1, 3.33 incIies, was Iieavier tliaii :any since 
t h o  establishment of the Signal Service station a t  this point, 
causing the Missouri Eiver to rise throe foot during tlic pass- 
age of tlie storin. The total clamage is estiiiiilted :It $2?,000. 

Los Augeles, C;iliforuin : oil the 4th a light sliower o! rain 
began a t  1.80 1). in., becoming qiiite lieary a t  1.30 p. xu , aiid 
continued falling until 2.40 p. m., wlien it ceawd. Tho 
amoutit of precipitation was 0.24 incli. nistaiit tliuiicler was 
heard betmeeii 1.50 aud 1.65 p. in., but no Iiglitiii~ig was seen. 
The temperature, which WiiS liigli in the niorniiig, fell during 
tlie storin and roso rapidly after, attaining a iiiaxiinrini of 
97O.7. Tlie raiii seems to 1i;ive been local, liglit spriiilrlos be- 
jug reported from iieigliboriiig placos, and other locitlitiea in 
this section reporting no ruin. This rain was tlie first, except 
liglit sprinkles scarcely tr:tceable, that h:~s fallen iu July a t  
this placo siuce the Signal Service station was established 
here, nnd old rosidents state tliat they have never known a 
raiii storiii in July, though rain 1ia.s f'allen i u  August. On tlie 
17th a tliuiidor and rain storm occurred in tlie desert sevoral 
miles southeast of Los Angeles. 

Savaiiuah, Georgia : tlie observer a t  this place reports, con- 
cerning a phenomenon which occurrod on t h e  4th, as follows: 

At 2.06 1'. in. a very heavy, low, black cloud, from which tlicre wns appnr- 
ently lieav precipitation, passed north of the station. A funnel-Anped cloud 
extended l o i n  the lower edge of the large cloud referrcd to to irpptrrcntly mid- 
way between the earth and the bnw of the large cloud. As the cloud moved 
enstward the invertcd cone swuii backward nnd forwnrd, but did not descend 
to the earth. The phenoincnon fasted about four minutes. 

Scranton, Peiinsylvnnia : a very severe thunder-storm, . M- 
companied by hail aud high wind, occurred horo on tlio atter- 
noon of tlie 7th. The storm began a t  G p. ni., tind during the 
succeeding fifteen xniiiutes the wind blew with almost toruado 
force. Trees in  various parts of the  city wore uprooted, houses 
unroofed, fonces blown down, and windows broken. Coneider- 
able damage was also incurred by farmers in the surrounding 
country. 

Chicago, Illiuois : on tlis night of the 9-10th an extensive 
tliuuder-storm occurrod in the coiitral and uorthorii parts of 
this atate. Considerable damage was done by lightuing, and 
much grain destroyed by heavy rain and wind. Lightning 
struck the Ohio and Mississippi Itailroad station a t  Bridgeport 
and burned a quaiitity of freight and express matter. Tlie sta- 
tions a t  Sumner aud Lawrenceville were also partly destroyed 
bg liglitniug, which set Are to tlie switch-boards. Around 

Chaxupaigu considerable dimage \vile done to crops, one house 
WVUR burned by liglitiiiiig :iiitl sererill were unroofed by tlie 
liigli wintl. At  Cliiitoii tlie Niiti011~1 Biilik block was badly 
chnagqd, :iud trees aiid telegra1)li poles blown down. Owing 
to the iiiteiisity of the atmosplieric electxicity, telegr;ilh wires 
were tomporarily rendered useless. At  Blooiiiington the storm 
assumed tlie cliaracteristics of a tornado ; a ftiunel-sliaped 
black cloud appe:ired iii  tlie uortlimest about i 1). 111. aiicl shortly 
after passed over the city, but beyond blowing down trees niid 
signs little damage WHS done. 

Naslirille, Tennessee : :t very se\'ere galo aiid tliunder-storm 
visited this city 011 the 10th. B ~ t ~ e e 1 1  110011 i i l i t l  12.10 1). 111. 
the wiud blew a t  tlie rate of sevent,v-fiw miles ail hour. Hun- 
dreds of treos wore blown dowi allti u i a n ~  houses were iiu- 
roofed. Liglitriiiig struck and ignited tliree stables, wliich 
were destroyed. 

Stvannali, Georgia : a tornado occurred in  Ootlicaloga Val- 
ley, Gordon county, 011 the 10th. Tlie storin did consideruble 
clamage to crops aiid trees. 

13altimore, Maryland: :it 7.15 1). in. of the 15th a well- 
defined tornado, haring a width of about fiftr yards, but of 
slight clostructive power, passed over tlio western part of this 
city, blowing down trees and unroofing about fifty liouses, 
ontiailing a loss of $18,000. T l ~ e  track of the toruado was 
about tmo niilos i n  lengtli with H gener:il direction of north 
toil degrees oat&. Eye witnesses of the plieiiome~ion describe 
it as a black, b:illoou-sliaped cloud, the lowor poitiou haring 
the appearance of deiise smoke wliirliiig rapidly in tt direotiou 

fulliug. 
Sa11 Praiicisco, C;iliforui;t: during the morning of tho lGtli 

quite ;a severe tliuurler-storm occurred liere niid aloug the 
Coilst from Soledttcl to Vallejo. Tlie thunder arid liglituing 
were unusually IiUiLVy for this place and the rainfall, 0.23 inch, 
was almost unprecedeiitecl, being more tliaii any previous 
record for July siiice 1849. 

Petersburg, Virgiiiia: 011 tlie 18th a very dostructive wind 
storin passed over tlie upper portion of Lunenburg county. 
In some parts of its course the wiucl nttniuod the relocity of 
a tornado, 1:irge trees were uprooted, m m y  out-houses blown 
down or iiiiroofecl, and fences leveled to tlie ground. The 
storni was quite iij.jurious to crops; corn niid tobacco being 
blown dow~i, ttiitl inucli liwit dostroyecl. 

Garcleu City, Sequoyali county, Kansas : a sovere wind a n d  
rain storm occurred a t  Liikin, twentytwo miles west of liere, 
at 5 1). in. of tlie l!)th. Twouty houses were demolished aud 
tell persons injured. The lieavy rain which accompanied the 
storm did much good to crops which l i d  beeii suffering from 
drought. 

Omaha, Nebraska: a heavy storm of wind, raiin, and hail 
occiirrctl iu western Nebraska Hiid eastern Wyoming ou the 
afternoon of the 19th. Near Pilie Bluffs, Wyoming, thirty 
telegrapli polos were blown dowu, soveral liouses unroofed, and 
tlie Union Pacific Railroad track was badly wasliod. In Miu- 
den, Kesrney county, Nebraska, t h e  storm i v m  quite severe, 
one liouse waa struck by liglitniug, three persons lost their 
lives, aud several were injured. 

Topeka, Kansas: during the niglit of the 18th and morniug 
of the 19th heavy rain aud liigli minds prevailed over this 
part of tlie state. At  Nickersou eighteen liouses were blown 
down and a number of other buildings wroofed. The rain 
was of mucli beue5t to farmers whose crops had been suffer- 
i n g  from drought. 

Dodge Centre, Dodgo county, Minuesota, was visited by a 
severe thunder-storm mid high wind ou the afternoon of the 
19th. The damago tc, crops in Dodge and Olmstead counties 
was considerable. I n  Chippewa county seven blindred acres 
of wheat wer6 almost completely destroyed by hnil. 

Tuscola, Douglas couuty, Illinois: about noou of tlie 20th a 
destructive mind and hail storm occulTed in the riciuity of this 
place, leveling crops and orchards to the ground and otherwise 
iujuring property. 

COIitfitry to tho IiiiIidS of a Watch itutl alter11:itely rising aiid 
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Jl‘eport o f  tornadoes for  the month of July,  188(;, by Lieut. J. P. Fide!/, Signal Corps, U. S. ATI)Ly, Assidant. 

-- - - . -  . .  - _- - _. - . - - . 

Now Orlcniia ... 
Eavarinnli ....... 
Churlestoii ...... 
Atlnntn .......... 
Wllrn in~ton  ... 
l on iph i s  ......... 
Qnlventon ...... 
Viekabiirg ...... 
blolitgoniory .. 
Augusta ........ 
Littlo Ruck ..... 
Yobllo.., ......... 

. . . . . .  - 

rinl,e. 

.- . . .  - . .  

~ ~ u r c n r r ,  dolitit (:aro~inu ........ 
h l l n s ,  JIianoiiri .................. 
3liildleto1i, Keiiiiivkyt ........... 
Sleepy Eye, .\liiiiieaotu$ ......... 

I i S U I  given.’ ............ 
8 15.30 11. 111 ..I 

g . 12.30 n. in. ........... 8 . 6 11. i n  ...... I...:.‘:: ..... 

I 

I I l C b .  I I l C l , .  

5.12 
6.42 . 6.14 
3.77 4 9 9  
4.61 1 8143 
4.30 2.21 
2.18 1.72 
5.63 . 3.” 
4.22 4.70 
3.56 5.53 
a. 5 2.75 
3.87 . 3.42 

4.26 1 26 

U I U U I I I I I I ~ ~ ~ I I I ,  Illliioin .............. 
De Leun aiicl Mu~~reuv i l l~~ ,  Toxna 

Millbrook, I’ennrylvanln ......... 
Sewark,  Ohio ........................ 
Darnwvlllc, Olilo .................... 

Luneiiburg Cuiiiity. Virgiiiin.,, 

Prternburg Dukotn ................. 
Greut Unr;lngtuid itnil ~ e u -  

niiiinter, ~litnructiiractta. g 
I’utankoln, A l l o n t u w n ,  nnd 

Vauglinuvlllc Vlrlo. 
\vetileranciii, ctllriecticllt.. ..... 

9 ~ 7.30 11. ni ..I n. 
12 I r t o 5 P . r l l . l  ............ 

14 23On.1i i . .  11. 
14 t i 3 0  u. ni ..I 
13iNif i lr t  ...... c. 

iir. 

I 

............ 

............ 

I 30 I 5 u. ni ...... I ne. 

................... ..................... ........... ........... ......... 
................. 

........... ........... 
Globe- Duniocrut . 

..................... ..................... ................ “ Cinclniinti ~:~iqiiiror.’’  

I j “Iilirtforil ~ i l t i c s  I;, nni1 1 6  Enitit ~ . ~ ~ ~ l ~  
! 

FlIIlI1L.l ! 25 
- 1 1  

t .%Ilex tnllctled gruilnd, niid electrir bolt discbiirged, l,llrlllng portion of corn flcld and plowing 1iutI1 three feat de011 in i t 8  CUllrRe. 
1 Two heiivy, dark c l o n d ~ ,  uno 111 tl ie I I W .  nil(l the ut  lrrr i l l  llo., drivlan I , ~  
$111. Urulnnrrl, w l ~ i l e  wotcliing the clui~,ln 

fllriolla wln(l, rupiilly nppronclird tliu city a n d  m:t iieur tlio r o ~ i ~ ~ d - l i o ~ i u e ,  i i w 1  did curlaiderublo thiningo. 
they 1 ~ p ~ , ~ ~ ~ ~ ~ 1 ~ ~ , l ,  olle wllicll Ilnil n vary pccii1iiir iiiutioii. While It kept U I I  Iiurixontally i t  wuiild droll down tu 11 w i n t  uiid tl ian I* 

drrrwii 1111, nll the tinie wlilrliug rapidly. 
. . .  -. ... -. . . .  -_ .... . 

Philadelplii:k, Pennsylvania : on the night of the 22-23d a ! 
storm of wind and rain passed ovci’ this city and did consid- 1 In tho following tablo are given tho means of the maximuln 
erable ditmnge, especially i n  that part south of Reed street. ani1 lniliiinum temperatures and the average rainfill1 for the 
Several houses were unroofed and a number of trees blowu cotton district,s duriug the month of Juue. For the purpose of 

compariuon, the averages for these districts during t h e  four 
preceding yea.rs are also given. The rainfall, a8 compared with 
the average of four years, is excessive iu tho c1istrict.s of Wil- 
mington, Sava.nnah,. Augusta, Atlanta, and Montgomery ; in 
tile remaining districts tho rainfhll was below the average, 
tho deficioncics in tho Vicksburg arid Memphis districts being 
large. The mean of tlie maximum temperatures was below 
the avorage in all districts, except that of Memphis. 

COTTON REGION REPORTS. 

down. 
Huron, Dakoh:  on the afternoou of tlJc 24th a licavp thun- 

der aud hail storm occurred about four miles south of this 
place. Some of t h e  hail-stoncu were os large as a walnut. 
Hail fell over an area of country two milee wide and two :tucl a 
half long; within this sp<ace crops were seriously injured by 
hail and wind. 

Fort Assinaboine, Moutana: on the 2Gth fair weather, with 
brisk winds from the southwest and west, prevailed, except for 
a short time during t h e  afteruoon, when a high westerly gale 
of fifty-nine miles per hour set in.  For a few iuiuutcs tlio 
wind attaiued a velocity of nearly sovcuty miles per hour, 
filling the air with .sand, arid ereii small gravel, and shaking 
heavy brick buildings. A large brick storehouso forty-five by 
one hundred and fifty-fire feet, belonging to the Quartermas- 
ter’s Department, was  leveled to the ground. Tlii8 storm pos- 
sessed none of tlie features of R tornado, but was merely a 
violent gale. 

ColumbuA, Ohio : the morning of the 30th was cloudy aud 
threatening with wind from the south until 1.55 p. m. when 
it suddenly veered to the northwest. At 2 p. m. heavy raiu 
began falling, with a gale of thirty-nine miles per hour from 
the northwest; the high wind continued until 2.40 p. m., wheu 
it begau to subside, rain cemed falling at 3.20 p. m.; total 
fall in an hour and twenty minutes, 2.83 iuches. The gtorm 
did considerable damage in the city and surrounding country. 
In the city tho greatost injury to property was done in t h e  
the northern and central portions. The Columbus rolling mill 
was demolished, killiug ono person and injuring twelve ; the 
loss iucurred was about $6,000. Tlie Uuiou depot was dam- 
aged to the extent of about $1,000, a part of the roof being 
blown off. Numerous dwellings were unroofed, aud cellars in 
all parts of the city were flooded. 

Windsor, Illinois : on the 30th a serere storm passed south 
of this place, doing considerable damage to trees and fences, 
and blowing down wheat and hay-stacks. 

Femperature and rainfaU data for t?ce cotton districts, Ju&. 
nalnfull. I . .- .... 
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B 

. -  - 

Ilrcll. 
0.w 
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Toinporntiire. 

Mnxinioni. I M i n i i i ~ u ~ ~ .  
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90.3 
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.. 
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71.2 

70. I 
72.6 

68.3 
69.2 
67.1 
73.5 
72.4 
6g.I 
68.9 
68.9 
69.2 

0 

- a.4 + 0.8 - 0.5 - 0.5  + 0.4  z 0. iri I - 1.5 + 1.0  - 1.5 

NAVIGATION. 
STAGE O F  WATER IN RIVEES. 

Owing to the groat deficiency of rainfall in tlio Missouri 
Valley during May, Juue, and July, the river has boen falling 
slowly. On the 18th tho steamer L L  Rosebud,” drawing less 
water than any boat running on the upper Missouri, nrrivod at 
the mouth of tho Marias Rivor, twelvo miles bolow Fort Bonton, 
Montana, and on account of the low water was unable to pro- 


